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Abstract 
In this paper, we present the development of enterprise architecture of a low cost Facebook status monitoring system is used as 
an individual attendance status using status messages in a social media. The status message will be displayed in a 20 x 4 LCD 
screen. A 4x3 keypad also used to configure types of messages that can appear on the display. In this system the main controller 
is a single-board computer Raspberry Pi which is powered by a Broadcom BCM2835 system on a chip (SoC). This device is 
powered by 5v micro USB and will be running Raspbian as its main operating system alongside with Python as the main 
programming language used in this system. We are using Facebook Graph API to access status updates from the user to display it 
to the LCD screen. 
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1. Introduction 
The web technology has continued to have rapid development, especially in embedded system field. Several 
example use of web technology on embedded system including: laboratory experiment using web-based interface 1, 
and web server using embedded system2. Nowadays, attendance status of lecturers in universities can be marked 
with several ways: filling the attendance form manually or using smart card. When students need to know whether 
the lecturer had attend or not, students have to ask through the information center or accessing the university web 
portal. In some circumstances, other information is needed from particular lecturer, example includes: is the lecturer 
is in the room? Where is he now, if he is not giving any lectures in a class? When will the lecturer be back to his 
room? With that information, students can easily know how they can contact the lecturer. But using an information 
center, the specific level as such cannot be achieved. 
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This paper introduces a design and implementation that can be used to monitor attendance status of particular 
lecturer through social media. Using social media technology, the lecturer can give a status update of their actual 
location and their availability. This attendance monitoring system will display the status update using an LCD 
display in real time. This attendance status monitoring system makes use of less consumptive power, small size, and 
fast working embedded system such as Raspberry Pi Model B. This device has an ARM-based processor and uses 
Linux operating system to operate. Facebook will be used as the social media for the user, where the status update 
given by the user can be retrieved using Facebook Graph API. With the growing active user of Facebook, this makes 
it become the media that can be accessed by the lecturer. This system also makes use of Python programming 
language to monitor the given status update from Facebook. 
 
Table 1: Comparison with other research results 
 
JOURNALS RESULT 
K. Armands., & Z. Aleksejs8. System 
Architectures for Real-time Bee Colony 
Temperature Monitoring with Raspberry Pi. 
Procedia Computer Science 43 (2015) 86 – 94 
Æ This paper focuses on different automatic 
monitoring system architectures for real-time 
beehive temperature monitoring, 
distinguishing their advantages and 
disadvantages. 
Six system architectures for bee colony temperature monitoring 
showed how different the monitoring systems can be, e. g., from 
monitoring when using only a sensor with a display (first 
approach), to approach when using specific devices for each 
hive (sixth approach) and performing data analysis. The 
algorithm does not provide information about the financial 
calculations while choosing the system architecture, as the 
calculations depend on different factors (the count of hives, 
chosen technologies (in the case of interface devices – type and 
count) etc.). Thereby the algorithm can be supplemented by this 
type of information. 
J. Mirjami., etl.9.Implementation of a 
Wearable Sensor Vest and Raspberry Pi for 
the Safety and Well-being of 
Children.Procedia Computer Science 32  
(2014) 888 – 893 Æ This paper presents a 
prototype wearable vest for improving the 
safety and well-being of children in nurseries, 
daycarecentresand primary schools.  
This work presented wearable safety vests with GPS, an 
accelerometer and temperature sensors to be used in nurseries 
and schools. The current vest prototype is designed to mainly 
provide safety, behavior and activity-related information, but as 
a future work, the vest could be made more appealing from the 
children’s point of view and include 
some gaming and socializing applications in addition to safety 
issues. Tested but more concrete real-time measurements and 
analysis will be done as a future study. The technicalities of the 
vest do not restrict adding other sensors as well, or having other 
end users besides children. 
F. Sheikh., & F. Xinrong 10.Wireless Sensor 
Network System Design using Raspberry Pi 
and Arduino for Environmental Monitoring 
Applications.Procedia Computer Science 34 
(2014) 103 – 110 Æ In this paper, we describe 
a wireless sensor network system that we have 
developed using open-source hardware 
platforms, Arduino and Raspberry Pi. The 
system is low-cost and highly scalable both in 
terms of the type of sensors and the number of 
sensor nodes, which makes it well suited for a 
wide variety of applications related to 
environmental monitoring. 
They have presented a wireless sensor network system designed 
with Arduino, Raspberry Pi, XBee, and a number of open-
source software packages. The system has a number of 
attractive features, including low-cost, compact, scalable, easy 
to customize, easy to deploy, and easy to maintain. One major 
advantage of the design lies in the integration of the gateway 
node of wireless sensor network, database server, and web 
server into one single compact, low-power, credit-card-sized 
computer Raspberry Pi, which can be easily configured to run 
headless (i.e., without monitor, keyboard, and mouse). 
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2. Research Elaboration 
 
This section will give a brief description of enterprise architecture and technologies that will be used for the 
attendance system. Later, this section will cover the proposed design, both on hardware and software level for this 
attendance monitoring system. This section also describes how the proposed system will work. 
 
2.1 Enterprise Architecture 
 
Enterprise architecture is a management and technology practice that is devoted to improving the performance of 
enterprises by enabling them to see themselves in term of a holistic and integrated view of their strategic direction, 
business practices, information flows, and technology resources.7. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 : Example of EA Components 
 
2.2 Technology Overview 
 
This system uses embedded system as the main monitoring device, and Python based application to monitor 
status updates. The status update is provided by the lecturer’s Facebook account that can be accessed through the 
Facebook Graph API. The Status update will be displayed on a 4 x 20 LCD, and configuration of messages can be 
controlled through a 4x3 keypad. 
 
2.2.1 Raspberry Pi  
 
The Raspberry Pi as shown in figure 2, is a credit-card-sized single-board computer powered by a Broadcom 
BCM2835 system on a chip (SoC), which includes an ARM1176JZF-S 700 MHz processor, VideoCore IV GPU, 512 
megabytes of RAM, and 256 megabytes of RAM for the older model. The Raspberry Pi does not include a built-in 
storage device, but uses an SD card for booting and storage. 
 
 
 
 
 
 
 
Fig. 2. Raspberry Pi Model B 
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The performance and power consumption of which are suitable for processing various data and long term usage 
without consuming a lot of power. Despite of the Raspberry Pi size, it has the capabilities to become a fully-
functioning computer that can run several programs at once. Also, Raspberry Pi can be operated using terminal 
through the SSH (Secure Shell) or through the GUI that has been provided by the Raspbian operating system3,4. 
2.2.2 Raspbian 
 
Raspbian is a Debian based operating system optimized for the Raspberry Pi hardware launched on July 2012. 
Raspbian is an unofficial port of Debian wheezy armhf (ARM Hard Float). Port is the process of adapting a program 
to run on a different environment, in this case, with a different hardware platform. ARM Hard Float is an ARM 
architecture coupled with hardware support for floating point operations called VFP (Vector Floating Point). This 
addition was made to utilize the VFP floating point hardware contained within the processor of Raspberry Pi, so 
processes which require the use of floating point calculations can be done more quickly, and can perform advance 
instructions processing contained in the ARMv6 architecture. Even so, Raspbian can be used for non-Raspberry 
system architecture which supports ARMv6 + VFP and above (eg ARMv7-A). Every object in social graph consists 
of attributes, a specification that defines a property of an object. For example, Facebook defines people with 
attributes such as name, age, gender, status updates, etc. Attributes on every object can be accessed by third party 
developer through Graph API that is provided by Facebook. Other way to access the data on the Facebook is using 
the FQL (Facebook Query Language), which is an-SQL like query to access the data of the user. Graph API can be 
used from using the application for the Facebook. When the application wants to get the information from user, an 
access token will also be passed to the Graph API. This token-passing process purpose is to make sure that the 
request is already authorized by the user and the application has been gifted with the right permission. 
 
2.3  System Design 
2.3.1 Hardware Architecture 
 
The attendance monitoring system consists of a single-board computer and a 20 x 4 LCD display as a main 
display for the messages received from the Graph API as shown in figure 3. The 20 x 4 LCD Text display uses a 
PIC16F819 driver which provides I2C and serial connection to its host. It requires only a 5v power supply and two 
data connections. By using I2C connection, we can reduce pin usage on the GPIO (General Purpose Input Output) 
port of the Raspberry Pi. A 4x3 keypad is used for controlling the information displayed on the monitor. The block 
diagram of hardware design for the system can be seen from Figure 3. Connection from the system to the internet will 
use a Wi-Fi adapter that is plugged in to the Raspberry Pi. Other alternative is using the Ethernet cable that is also 
provided by the Raspberry Pi. The limitation of using the Wi-Fi adapter is the coverage of the signal across the 
surrounding area. This limitation will be explained further on another section.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. Hardware architecture. 
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2.3.2 Software Architecture 
 
The Facebook status monitoring system uses Python programming language to monitor and control an LCD 
display which is connected to the I2C pins of the Raspberry Pi. The software architecture for this attendance 
monitoring system is illustrated in Figure 4. The application resides on the Raspberry Pi is used for monitoring and 
authenticating the request made by the main monitoring application. All transmitted data will be transported using 
TCP protocol over HTTPS (Hypertext Transfer Protocol Secure).This system is divided into two main subsystems. 
These are authorization subsystem and the main monitoring subsystem. After the user has already been authorized, 
the access token for the system that will be used to get the data of user will be sent to the main monitoring 
application. 
In order to accomplish this, access token will be sent through the network. Thus, the authorization application 
and the main monitoring application (Raspberry Pi) must be in the same network. Access token will be sent to the 
main monitoring application through TCP connection and uses its own protocol called “FacebookSyncPi” protocol. 
“FacebookSyncPi” is a protocol that is based from the TCP protocol, where there will be a communication between 
the authorization application and the main monitoring application. The destination address of the monitoring 
application can be known from the IP address given by the network. The IP address can be seen from the display 
message at the LCD that is connected to the Raspberry Pi. After the user typed the IP address of the Raspberry Pi, the 
access token will be sent. If the main monitoring application has received the access token, then it can finally operate. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4. Software architecture 
  
 
The monitoring process in the subsystem consists of periodically request for status update of the user and 
compares the message of the given status update with the previous one that has already been displayed on the LCD 
screen. In order to know if there is a new status update, every timestamp of the last changed status update already 
been displayed will be saved. By storing the timestamp of the last updated status, we can minimize data consumption 
for next checks to get status updates since the last recorded timestamp. The subsystems are constructed using Python 
scripts, because of its capabilities for many functions through the use of many libraries. The algorithm for the main 
monitoring function on the Raspberry Pi can be seen as follow: 
 
Display splash screen 
Display IP address screen 
Display connection testing screen 
Display API exist testing screen 
Display API validity testing screen 
Display welcome screen 
Start monitoring 
while(user_input == false): 
 if(timestamp): 
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 Get user statuses since timestamp 
 else: 
  Get all user statuses 
  Get all user statuses which begins with keyword 
 Select first status 
 Display status and updated time to LCD 
 Store last updated time to timestamp 
 Delay for x seconds 
 
 
2.3.3 Analysis Of Enterprise Architecture 
 
The following is an analysis Of Enterprise Architecture On Developing Information System Of attandance and 
facebook Sstatus For Binus University’s Lecturer Using Raspberry Pi : 
 
1) Input Stage 
 
Goals and Initiative 
The following is the goals and initiative Enterprise Architecture On Developing Information System Of 
attandance and facebook Sstatus For Binus University’s Lecturer Using Raspberry Pi : 
 
Goals :Developing Information System Of attandance and facebook Sstatus For Binus    University’s Lecturer Using 
Raspberry Pi. 
Initiatives: Analyzing and producing tools that can be the source of the information status updates from the lecturer, 
Expand a single-user mini board PC for monitoring the status update with internet connection, Integrating Facebook 
API to produce a system for utilizing social media on the internet, Developing Python-based server application tom 
synchronize status update with facebook, Developing interface between Raspberry Pi and LCD display with bus I2C 
which available on GPIO Raspberry Pi port, Developing peripheral device in a form of momentary swith and 
interconnection with Raspberry Pi using GPIO as an input device so the user could use it for updating user’s 
presence. Analyzing Strength, Weakness, Opportunity, and Threat with SWOT based on those Goals & Initiatives. 
These are the results 
Strengths: Facebook as one of the most used social media from user, Real-time update through Facebook, is one of a 
solution and information source that can be used and received by lecturer and students. 
Weakness: Lecturer whom can’t use Facebook or technology illiterate, Lecturer who doesn’t use facebook as 
information source for students, because of limited time. 
Oppotunities :As information source through status update that can be used for students or others if the concerned 
person is not in place, Chance to search lecturer’s presence without using help from information department or 
anyone else. 
Threats:With the use of Facebook, there are possibilities the information is not precise or misused, There are 
troubles in updating information if at any time Facebook’s system is down and the lecturer can’t update the 
information if there was no backup data. 
 
 
2) Analysis Stage 
Products and Services: 
The deployment diagram follows the Unified Modeling Language (UML), used to describe the static deployment 
view of a system. Deployment diagrams consist of nodes and their relationships. 
Data and Information: 
Analyzing with activity diagram will be done in data and information stage. activity diagram depicts the sequential 
and logical flow of activities or business processes. It also indicates actions and results when a process is running. 
Systems and Applications: 
Analyzing system Providing Attendance Status Monitoring System on Raspberry Pi Embedded System using 
Facebook Graph API system communication description intended to describe how data is to communicated between 
systems through the enterprise, and include specifics about links, paths, network, and media, as shown: 
Networks and Infrastructure: 
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Attendance Status Monitoring System on Raspberry Pi Embedded System using Facebook Graph API with Network 
Connectivity Diagram shows the physical connections between the enterprise’s voice, data and video network 
including external Wide Area Networks (WANs) or local Area Networks (LANs) also called ‘extranets’ and 
“intranets”. 
 
3) Strategy Stage 
Security: Using DRP (Disaster Recovery Planning) and BCP (Business Contigancy Planning). DRP on the 
attendance systems are:Creating key assets for all data, Determine how long an organization (students’ side) could 
last when the system is in trouble (recovery window), Establish solution with creating DRC and recovering data to 
another place so the system can still be used. Recovering data will be done periodically so if there’s a problem, all 
the user still can use the updated data. 
Standards: On the Providing Attendance Status Monitoring System on Raspberry Pi Embedded System using 
Facebook Graph API’s system, Analyzing will be done based on the standards technology forecast, captures 
expected changes in technology related standards and conventions, identifies technology standards, their fragility, 
and impact of changes to the architecture. 
 
Workforce: 
Workforce plan Outline are: Summary of human capital management strategy, Line of business requirements, 
Executive level competencies and professional development plans, Staff level competencies and professional 
development plans, Performance review process, Benefits program, Training and tuition assistance program. 
 
4) Future Application Portfolio Stage 
Incorporating the output from four item above to show the intended/potential investments, with priorities, and the 
implications for the rest of the portfolio (e.g. replaced systems, etc.). Initial resource estimates (and costs) of the 
investments should be appended to the portfolio, with an initial plan. 
3. Experimental results 
The completed system can be seen on Figure 8. When the user powers up the Raspberry Pi by connecting the 
Micro-USB connector, the operating system will boot up and starts the initialization script automatically. A self-
test will be performed automatically by the Python script to check conditions such as connection status, IP address 
information screen, API validity testing, etc. To get synchronization working, we need to get an access token 
which will be used later in accessing Facebook Graph API. A python script will handle authentication to the Graph 
API named “auth.py”. By running this script, a browser window will pop up asking the user to log in and asking 
the user’s permission for application access to status updates and other information.  After the user authenticates 
and approves the permission asked from the application, an access token tied to the user will be saved in the same 
directory as the Python script.  
 
 
 
 
 
 
 
 
      
 
 
 
 
 
 
 
 
        
                                                                                         Fig. 5: Completed system 
185 Azani Cempaka Sari et al. /  Procedia Computer Science  59 ( 2015 )  178 – 187 
 
When a user updates a status using the keyword “#raspberrypi”, the system will display the message after the 
keyword and stores the timestamp of the message. Be advised that there is a delay in displaying the message, 
which is set by default at 10 seconds polling interval. 
The user can also configure messages that can appear on the LCD screen. A 4x3 keypad is used to accomplish this. 
In this system, there are two modes. The first mode, is called monitoring mode. In this mode, the system will 
display the last status message that has been made by the user. The text will be displayed as a rolling text, and 
includes other information. Such as current time, availability status, IP address of the system, etc. The second mode 
is called the configuration mode. In this mode, the user can configure the types of message that will appear on the 
monitoring mode. The options are limited for four rows, following the 4x20 dimension of the LCD. The user can 
configure the messages shown by pressing the keypad that is already provided by the system. When finished, the 
user can go back to the monitoring mode and the configuration made by the user will be shown. The system can 
operate almost all the time because of low-power that is used by the system, as long as the voltage of the power 
supply is at 5 volt. 
 
In the experiment, there are several variables that will be tested, including: data usage of the system, the effect of 
network interface (Ethernet, Wireless/Wi-Fi) used for transporting status messages, and the signal quality between 
the attendance system and the access point of the network.  
 
3.1 Data Usage 
Data usage refers to number of data packets transmitted by the attendance system through polling over the 
internet as shown in table 2. Data that has been received and sent contains request to the Graph API to check 
whether there is a new status update, and response from the Graph API is in the form of JSON (JavaScript Object 
Notation).In this test, attendance system is operated within nearby main access point in range of 2 meters. 
Attendance system will poll the Graph API every 10 seconds, and the test will be implemented in 60 seconds (1 
minute). The message that will be used is “#raspberrypi foobar”, where “#raspberrypi” is a keyword that is used by 
the attendance system in order to display the message to the LCD display. 
 
Table 2: Total data usage of system. 
 
 
 
 
 
 
 
 
 
 
 
 
 
From this observation, the system uses only averaging in 15.66 KB for every 10 seconds. Thus, this system 
does not cause any major effects on the bandwidth of the network  for accessing the internet. 
 
3.2 Overhead Delay 
Overhead delay test measures how much time it takes to parse JSON response from the Graph API until the 
status update can be displayed on the LCD display as shown in table 3. This test is measured with 2 different 
network interface type, ethernet cable and wireless receiver. This test is implemented 5 times, where on each 
attempt, the status update is different, and the attendance system will try to request the status update to display it on 
the LCD display. 
Seconds Total Size of Incoming Packet 
Total Size of 
Outgoing Packet 
0 12 KB 3 KB 
10 11 KB 2 KB 
20 9 KB 2 KB 
30 10 KB 3 KB 
40 14 KB 3 KB 
50 11 KB 2 KB 
60 10 KB 2 KB 
Total 77 KB 17 KB 
Min 9 KB 2 KB 
Max 14 KB 3 KB 
Average 12.83 KB/10s 2.83 KB/10s 
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              Table 3: Result of overhead delay test 
 
 
 
 
 
 
 
 
 
 
 
The results from the test shows little difference between using an ethernet cable and a wireless receiver, 
where the average difference of an ethernet cable is 85.33 ms or 13% faster than using wireless receiver. 
 
 
4.3 Signal Strength 
 
Signal strength refers to the measurement of how far the attendance system can operate from the main access 
point using Wi-Fi (Wireless Fidelity) connection that is provided by using a wireless adapter from TP-LINK. 
Testing is implemented indoor with various distances covered. There are various obstacles in the form of 
cement wall with 13.5 cm thickness and glass wall with 0.2 cm thickness. The test is conducted from 6 different 
points on the testing area. Every point of the testing area is different in terms of the distance, obstacles, and 
interference from another access point present from the surrounding of the attendance monitoring system. The 
result of the test can be seen on the Table 4. 
 
Table 4: Result of signal strength test. 
Attempt Distance Result Signal 
1 6 meters Success 98% 
2 18 meters Success 92% 
3 16 meters Success 39% 
4 30 meters Success 42% 
5 26 meters Failed 0% 
6 48 meters Failed 0% 
 
At the first and second testing point, the signal strength of the system varied between 98% and 100%. In this 
testing point, differences in distance barely affect signal strength although the distance is moderately far and 
separated by the cement wall. At the third and fourth testing point, the signal strength significantly decline to 40%. 
This is due to farther distance from the access point, layers of cement and glass wall, and signal interference 
caused by presence of another access point from the place of attendance system. This interference is caused by the 
overlapping bands of main access point and another access point. At the fifth and the sixth testing point, the 
attendance system cannot capture the signal of main access point. This is due to farthest testing point, layers of 
walls that caused the wave absorption, and presence of another access point that uses same bands of frequency. 
5.  Conclusion 
This paper presents a method that is used as an individual attendance status using status messages in a social 
media. Integration of status messages and availability status proved applicable to see user’s status.  The 
Attempt Network interface Wi-Fi Ethernet 
1 627 ms 603 ms 
2 608 ms 546 ms 
3 658 ms 551 ms 
4 603 ms 548 ms 
5 619 ms 547 ms 
6 736 ms 544 ms 
Min 603 ms 544 ms 
Max 736 ms 603 ms 
Average 641.83 ms/att. 556.5 ms/att. 
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synchronization process has shown a good performance in monitoring statuses from Facebook with low data usage 
which makes it suitable as a low cost status monitoring system. The attendance system does not majorly affect the 
total of data usage in 1 minute. The result of the delay in processing the JSON response and displaying it on the 
LCD is also negligible as shown in our testing. The system is low cost because it only uses a single-board 
computer, 1 display device, and a 4x3 keypad to control displayed messages from the user. 
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